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Description , 
FIELD OF INVENTION 



7 ° 9 - ^ ' nVent,0n a,so re,ales to innibi « n 9 or activating the action of such polynucleotide; ^a^Xep^es 
io BACKGROUND OF THE INVENTION 

i 

Protein ligands for 7-TM receptors are important molecules that regulate a'variety of bioloaical effects n„, an „ n 
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SUMMARY OF THE INVENTION 



DESCRIPTION OF THE INVENTION 
Definitions 



^SS!^J!l^^r^ l ° ' f Wate understandi "9 ot cert *" *•"« used frequently herein. 
- NO:2 or an laJe.ic J vaLtTh3 ' ""^ * * ^ *» amho S ^ ence set tort " * » ID 

tide""£er^ polypeptide actMty- or "biological activity of the ATG-1709 or ATG-1709 polypep- 

T^^^^TS^TT^ 2"*? 01 MW ATG-1709 including similar activities or improved aSs 
Sid ATO 0709 eS ' rable S,de - e,,ects - Als ° inclu ^ ™ ^gen* and immunogenic activities of 

varia"o, ^^Z^ST*" **** ^ - qU ™ - ^ h SE ° D " 

antib^ie^^^^^ 

^Z'-h? f fragments, includ.ng the products of an Fab or other immunoglobulin expression librarv 

^SSZ ^Z^n?°?°!- rem ° Ved T " S ° ri9inal environmen «. « both. For example, a poiynucleotide 

mbrturpSln.r h Lf 9 doubte - stra "ded regions, single- and double-stranded RNA and RNA that is 

triple-stranded regions compnsing RNA or DNA or both RNA and DNA. The term polynucleotide also includes 
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DMAs or RNAs containing one or more modified bases and DMAs or RNAs with backbones modified for stabilrty or tor 
otheTreasoT 'Modified? bases include, for exampie, tritylated bases and unusual bases such m tnan* A variety 
o modfficattons has been made to DNA and RNA; thus, -polynucleotide' embraces chemically ""V^"* " m ° t . 
abolicalhy modrfied forms of polynuc.eotkles as typically found in nature, as well as J^S^^ 0 ^ 
s RNA characteristic of viruses and cells. 'Polynucleotide' also embraces relatively short polynucleotides, often referred 

10 m -S!!SS^L to any peptide or protein comprising two or more amino acids joined to each other by pepUde 
bonds orXfied peptide bono?, i.e., peptide isosteres. 'Polypeptide' refers to both short chains, commonly referred 

io contain amino acid's other than the 20 gene-encoded aminoacids. 'Polypeptides' '^^^rS^^ 
ified either by natural processes, such as posttranslational processing, or by chemical modification techniques which 
a^T^txLln Such modifications are well described in bas'ic texts and in more detailed monographs as 
™::"T:Z^ls research » ModKicattons can occur ahywhere in , a P*^™^£SS 
backbone the amino acid side-chains and the amino or carboxyl termini. It will be appreciated that the same type ot 

is ^SSS^aSZ present in the same or varying degrees at several srtes in a grven polypeptide. /Use > grven 
SSde may contain many types of modifications. Polypeptides may be branched as a result of ubquitinafion and 
C may be c^cSc with or without branching. Cyclic.' branched and branched cyclic polypeptides may resuft from 
^Zl^n^Xoe^ or may be made by synthetic methods. Modifications 

ADP-ribosylation amidation, covalent attachment of flavin, covalent attachment of a heme mo.ety.covalent attachment 
2 o o?TnJSSS nucleotide derrvatfce. covalent attachment of a IpK, or lipid derivative, covalent 

ohotidylinositol cross-linking, cyclization, disulfide bond.formation, demethylation. formation of covalent crosslinks. 

SSEEX formation of pyrog.utamate. formylation. gamma^arboxylation. ^^^^J^ 

tion hydroxylation, iodination, mediation, myristoylation, oxidation, proteolytic processing, Phosphorylation prenyla 

S Nation, se.enoylatton, sulfation. transfer-RNA medfcted add«bn <^^^^SS^ 2nd 
2S nvlation and ubiquitinatton. See. for instance, PROTEINS - STRUCTURE AND MOLECULAR p " OPEm '^.f™ 

Ed T E Creiohton W H Freeman and Company. New York. 1993 and Wold. R. Posttranslational p '°te.n M^.ca- 

ti^n's ^PerspeTesandP^ 

BC ^Madem'cPress New York. 1983; Seitter era/.. 'Analysis for protein mcxf^ 
c^f a cto^"£^L/(1990) 182:626-646 and Rattan era/.. 'Protein Synthesis: PosttranslatK>na. Mod.f.cat,ons 

30 

or JZZSta* respectively but retains essential properties. A typical variant of a polynucleotide drffers .n nucleot.de 
ZSS^lSSXm^ polynucleotkJe Changes in the nucleoli sequence of the variant may or may not 
S Zr Z J arnino ^sequence of aseptic* encoded by the reference ^T^^^S^^. 
result in amino acid substitutions, additions, deletions, fusions and truncations in the polypeptide 
erence sequence, as discussed below. A typical variant of a polypeptide differs in am.no acd sequence 
referencepolypeptide. Generally, differences are limited so that the sequences of the reference polypeptide and the 
variant are^SeE - similar overall and. in many regions, identical. A variant and reference polypeptide may differ in 
amino acid SuencTby one or more substitutions, additions, deletions in any combination. A subsisted or .nserted 
amino acS Sdu^yor may not be one encoded by the genetic code. A variant of a po.ynuc.eot.de or po^peptde 
may be a naturally occurring such as an allelic varfcnt, or it may be a variant that is not known to <"^^ 
naturally occurring variants of po^nucleotdes and polypeptides may be made by mutagens techniques or by direct 

^■Identity' is a measure of the identity of nucleotide sequences or amino acid sequences. In general, the sequences 
are aHgnedso that the highest order match is obtained. 'Identity' per se has an art-recognized meaning and can be 

2£Z u^published'techniques. See. e.g.: ^^^^^^'^1^!^^^^ p^^I^^Jp^jgCTS 1 ' Smith °d'w^o^ 
University Press New York. 1988; BIOCOMPUTING: INFORMATICS AND GENOME PROJECTS. Smrth. O.W..BB.. 
AcadeS P est' New York 1993 COMPUTER ANALYSIS OF SEQUENCE DATA. PART I, Gnffm. A.M.. and Qnffin. 
£5 ed I ^ZanaPrL New jersey. 1994; SEQUENCE ANALYSIS IN MOLECULAR f^££j*£ 
Academic Press 1987" and SEQUENCE ANALYSIS PRIMER. Gribskov. M. and Devereux. J., eds.. M Stockton Press 

SewTkS 

sequences, the term "identrty- is well known to skilled artisans (Carillo. H.. and Upton. D., f^^EJ £2 
48^1073). Methods commonly employed to determine identity or similanty betwee n tw °. ^«"V^£"; 
limited to, those disclosed in GukJe to Huge Computers, Martin J. Bishop, ed.. Academic Press. San D ' e ^^and 
Carillo H and Lipton D SI AM J Applied Math (1988) 48:1073. Methods to determine identrty and similarity are 
SiredinC« 

sequences include, but are not limited to. GCS program package (Devereux J e t al Nuclei Aads Research (19B4) 
12(1):387), BLASTP. BLASTN, FASTA (Atschul. S.F. et a/., J Molec Biol (1990) 215:403). 
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cleotide having a nucleotide sequence at least cw . " w ° l * to obtain a P 0 *™- 

Similarly, by a polypeptide having an amino acid sequence having at least for examole Q5«y *wh^ , 
ence ammo ac id sequence of SEQ ID NO-2 i«s int«nrfoH i • TT exam P le - 95% identity to a refer- 



Polypeptides of the Invention 



sequence of SEQ ID NO^a^ M J n w« ™T * ' S P o| yP e P t,des comprising the amino acid 

toThat of SEQ l^a^^iSS^SSZ' "IT f * SeqUenCe Whl * haVS at ,eas, < "* 

at least 95% identrty t SEqTd rlS^^^E? * ^1 pteforably at least 90% ktoittltyi and even still mc^e praferabl^ 
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acteristics. Typical such substitutions are among Ala, Val, Leu and Me; among Ser and Thr; among the acidic residues 
Asp and Glu; among Asn and Gin; and among the basic residues Lys and Arg; or aromatic residues Phe and Tyr. 
Particularly preferred are variants in which several, 5-1 0, 1 -5, or 1 -2 amino acids are substituted, deleted, or added in 
any combination. 

5 The ATG-1709 polypeptides of the invention can be prepared in any suitable manner. Such polypeptides include 

isolated naturally occurring polypeptides, recombinant^ produced polypeptides, synthetically produced polypeptides, 
or polypeptides produced by a combination of these methods. Means for preparing such polypeptides are well under- 
stood in the art. ■ 

to Polynucleotides of the Invention 

Another aspect of the invention relates to ATG-1709 polynucleotides. ATG-1709 polynucleotides include isolated 
polynucleotides which encode the ATG-1 709 polypeptides and fragments, and polynucleotides closely related thereto. 
More specifically, ATG-1709 polynucleotide of the invention include a polynucleotide comprising the nucleotide se- 
ts quence contained in SEQ ID NO:1 encoding a ATG-1709 polypeptide of SEQ ID NO: 2, and polynucleotides having 
the particular sequences of SEQ ID NOS:1 and 3. ATG-1709 polynucleotides further include a polynucleotide com- 
prising a nucleotide sequence that has at least 80% identity over its entire length to a nucleotide sequence encoding 
the ATG-1709 polypeptide of SEQ ID NO:2, and a polynucleotide comprising a nucleotide sequence that is at least 
80% identical to that of SEQ ID NO:1 over its entire length. In this regard, polynucleotides at least 90% identical are 
20 particularly preferred, and those with at least 95% are especially preferred. Furthermore, those with at least 97% are 
highly preferred and those with at least 98-99% are most highly preferred, with at least 99^o being the most preferred. 
Also included under ATG-1709 polynucleotides are a nucleotide sequence which has sufficient identity to a nucleotide 
sequence contained in SEQ ID NO:1 to hybridize under conditions useable for amplification or for use as a probe or 
marker. The invention also provides polynucleotides which are complementary to such ATG-1709 polynucleotides. 
25 ATG-1709 of the invention is structurally related to other proteins of the the Secreted protein ligand for 7-TM 

receptor frizzled family, as shown by the results of sequencing the cDNA encoding human ATG-1709. The cDNA 
sequence of SEQ ID NO:1 contains an open reading frame (nucleotide number 99 to 1052) encoding a polypeptide of 
318 amino acids of SEQ ID NO:2. The amino acid sequence of Table 1 (SEQ ID NO:2) has about 56% identity (using 
FASTA-P) in 179 amino acid residues with human secreted frizzled-related protein. (Finch, P.W., He, X., Kelle, M. J., 
30 Uren, A., Schaudies, R, Popescu, N.C., Rudikoff.S., Aaronson, S.A., Varmus,H.E., and Rubin, J.S. Proc. Natl. Acad. 
ScL U. S. A. 94, 6770-6775 (1 997).) Furthermore, the ATG-1 709 polypeptide shares a 55% identity with mouse secreted 
frizzled related protein sFRP-1 (Rattner, A., Hsieh, J.-C., Smallwood, P.M., Gilbert, D.J., Copeland, N.G., Jenkins, N. 
A. and Nathans, Proc. Natl. Acad. Sci. U.S.A.' 94, 2859-2863 (1997)). The nucleotide sequence of Table 1 (SEQ ID 
NO: 1 ) has about 69% identity (using FASTA-N) in 1 281 nucleotide residues with human secreted frizzled-related protein 
35 (Finch, P.W., He, X, Kelle, M. J., Uren, A., Schaudies, P., Popescu, N.C., Rudikoff.S., Aaronson, S.A., Varmus.H.E., 
and Rubin, J.S. Proc. Natl. Acad. Sci. U. S. A. 94, 6770-6775 (1997).) Furthermore, the ATG-1709 polynucleotide 
shares a 68% identity with mouse secreted frizzled related protein sFRP-1 (Rattner, A., Hsieh, J.-C., Smallwood, P. 
M., Gilbert, D.J., Copeland, N.G., Jenkins, N.A. and Nathans,J. Proc. Natl. Acad. Sci. U.S.A. 94, 2859-2863 (1997)). 
Thus ATG-1709 polypeptides and polynucleotides of the present invention are expected to have, inter alia, similar 
40 biological functions/properties to their homologous polypeptides and polynucleotides, and their utility is obvious to 
anyone skilled in the art. 
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Table 1* , 

CGT CCGGAGT CAGGG CCGGGG CG CACGCCGGAACACCTGGG CCGCOGGGCACOGAGCGT CGGGGGGCTG 

CGCGGCGCXSCACCTGGAGAGGGCGCATCCATGCXj ogtgcggacggccg 

CACTGGCGCrGCTGCrGGGGGCGCTGCACrGGGCGCCGGCGCGCTGCGAGGAGTACC^ 

GG CAGG CCG AG CCG CTG CACGG CCG CT CCT ACT CCAAG CCG CCGCAGTG CCTTGACAT CCCTGCCGACC 

TGCCGCTCTGCCACACGGTGGGCTACAAGCGCATGCGGCTGCCCAACCT 

CCG AAGTGAAGCAG CAGG AG CAGCTGG CTG CCG CT'GCTGG CCAAG OGCTGCCACT 

T CTT CCTGTGCT CGCT CTTTGCGCCCGT CT GT CT CGACCGGCCCAT CTACCCGTG CCG CT CGCTGTGCG 

AG G C CGT G CG CG C CGG CT G CGCGC(XCT CAT GGAGG CCT ACGGCTT CCCCTGGCCTGAGATGCrGACTG 

CCACAAGTT CCCCCT GG ACAACGACCT CTG CAT CGCCGTGCAGTT CGGG CACCTG CCCGCCACCGCGCC 

TCCAGTGACCAAGATCTGOGCC'CAGTGTGAGATGGAGCACAGTGCTGACGGCCTCATGGAGCAGATGTG 

CT CCAGTGACTTTGTGGT C AAAAT G CG CAT CAAGGAGAT CAAGAT AGAGAATGGGGACCGGAAGCTGAT 

TGG AG CCCAGAAAAAGAAG AAG CTG CT CAAG CCGGG CCCCCT GAAG CG CAAGGACACCAAG CGG CTGGT 



G CTG CA CAT G AAGAATGGCGCXGG CTG CCCCTGCCCACAACTGGACAGCCTGG CGGG CAG CTT CCTGGT~ 
CATGGGCroCAAAGTGGATGGACAGCTGCTGCTCATGGCCGTCTACCGCTGGGACAAG/^ 
GATGAAGTTTGCAGT CAAATT CATGTT CT CCTACCCCTGCT CCCT CT ACT ACCCTTT CTT CTACGGGGC 
GGCAGAACCCCACTGAAGGGCACTCCT CCTTGCCCTGCCAGCTGTGCCTTGCTTGCCCT CTGGCCCCGC 
CCC^CTTCC^GCTGAACCGGCCCTACTGG^ 

AGGGATGGGCACGGAGCCCAGGCTGTCCTTTTTTGAACCAAGGGTT CTGGGGTT CCCTGGGATATTTGG 
CTT CCT CT CT CAGGAACAAGG CTT CTT CAT CTGGGTG A 1 ' 

■ y ~ - 

A nucleotide sequence of a human ATG- 1 709 (SEQIDNO: l). \ 
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M RAAAAAGG V FT AAL ALLLG ALHWAP A RCEE YH Y YGWQ AEP LHG RSY SKP PQ CLD IP ADLP L CHT VG YK 
RM RLP NLLEHE SLAE VKQQAS SWLP LLAK RCH SDTQVFL CSLFAP VCLD PPIYPCRSL CEAV RAG CAP L 
MEAYGFPWPE^HCHKFPLDbDLCIAVQFGHLPATAPPVTKICAQCEMEH SADGLMEQMCSSDEWKMR 
I KE I K I E NGD PK L I G AQKKKK L LKP GP LK PKDTK RLVLHMK NG AG CP CP QLD SLAG SFLVMG FKVDGQL 

LLMAVY fWDKKNKEMKFAVKFMFSYP CSLYYPFFYGAAEPH. 



An amino acid sequence of a human ATG- 1 709 (SEQIDNO: 2). 

One polynucleotide of the present invention encoding ATG-1709 may be obtained using standard cloning and 
screening, from a cDNA library derived from mRNA in cells of human small intestine using the expressed sequence 
tag (EST) analysis (Adams, M.D., et ai Science (1991) 252:1651-1656; Adams, M.D. et a/., Nature, (1992) 355' 
632-634; Adams, M.D., et aL, Nature (1995) 377 Supp:3-174). Polynucleotides of the invention can also be obtained 
from natural sources such as genomic DNA libraries or can be synthesized using well known and commercially available 
techniques. 

The nucleotide sequence encoding ATG-1709 polypeptide of SEQ ID NO:2 may be identical to the polypeptide 
encoding sequence contained in Table 1 (nucleotide number 99 to 1052 of SEQ ID NO:1), or it may be a sequence, 
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20 



25 



30 



which as a result of the redundancy (degeneracy) of the genetic code, also encodes the polypeptide of SEQ ID NO:2. 

When the polynucleotides of the invention are used for the recombinant production of ATG-1709 polypeptide, the 
polynucleotide may include the coding sequence for the mature polypeptide or a fragment thereof, by itself; the coding 
sequence for the mature polypeptide or fragment in reading frame with other coding sequences, such as those encoding 
a leader or secretory sequence, a pre-, or pro- or prepro- protein sequence, or other fusion peptide portions. For 
example, a marker sequence which facilitates purification of the fused polypeptide can be encoded. In certain preferred 
embodiments of this aspect of the invention, the marker sequence is a hexa-histidine peptide, as provided in the pQE 
vector (Qiagen, Inc.) and described in Gentz et aL, Proc Natl Acad Sci USA (1989) 86:821-824, or is an HA tag. The 
polynucleotide may also contain noncoding 5' and 3' sequences, such as transcribed, non-translated sequences, splic- 
ing and polyadenylation signals, ribosome binding sites and sequences that stabilize mRNA. K 

Further preferred embodiments are polynucleotides encoding ATG-1709 variants comprising the amino acid se- 
quence of ATG-1709 polypeptide of Table 2 (SEQ ID NO: 2) in which seve'ral, 5-10, 1-5, 1-3, 1-2 or1 aminoacid residues 
are substituted, deleted or added, in any combination. Among the preferred polynucleotides of the present invention 
is contained in Table 3 (SEQ ID NO: 3) encoding the amino acid sequence of Table 4 (SEQ ID NO: 4). 

t 

r 



GGCAOTAGGAGCCTGGCCGAAGTGANGNAGCAGGCGAGCAGCTGGCrGCaSCrGCrGGCNAAGCNCrGC 
CACT CGGATACG CAGGT NTT CCTGTGCT CG CT CTT NGGGG CCGT NT NTTT NGACCGG CCCAT CT ACCCG 
TGCCGCTCGCTGTGCGAGGCOGTGCGCGCCGGCTGCGC^ 
CCTGANATGCTGCACTGCCACAAGTTCCCCCTGGACAACGACCTCTGC 

CTGCCCGCCACCGCGCCTCCAGTGGACCAAGAT CTGCGCCCAGTGTGAGOTGGAGCACAGTGCTGACGG 

NCT CATGGAGCAGATGTNCT CCAGT G AACTTTTTGGT CAAAATG OG CAT CAAGG AG OT CAAGTT AG AG A 

I 

TGGGGACCGGAAGTTGNTTTGGAGCCCAGAAAAAGAAGAAGTTGTTNAAGCOGGGTCCNCTNAAGCG 

TT 



A partial nucleotide sequence of a human ATG-1709 (SEQ ID NOc 



35 



Table 4* 



t 



SLAEVXXQASSWLPLLAKXCH SDTQVFLCSLXGAVXXD FPI YPCRSLCEAVRAGCAPLMEAYGFPWPXM 
LHCHKFP 
TP 



A partial amino acid sequence of a human ATG-1709 (SEQ ID NO: 4). 
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The present invention further relates to polynucleotides that hybridize to the herein above-described sequences. 
In this regard, the present invention especially relates to polynucleotides which hybridize under stringent conditions to 
the herein above-described polynucleotides. As herein used, the term "stringent conditions" means hybridization will 
occur only if there is at least 80%, and preferably at least 90%, and more preferably at least 95%, yet even more 
preferably 97-99% identity between the sequences. 

Polynucleotides of the invention, which are identical or sufficiently identical to a nucleotide sequence contained in 
SEQ ID NO:1 or a fragment thereof (including that of SEQ ID NO:3) ( may be used as hybridization probes for cDNA 
and genomic DNA, to isolate full-length cDNAs and genomic clones encoding ATG-1709 polypeptide and to isolate 
cDNA and genomic clones of other genes (including genes encoding homologs and orthologs from species other than 
human) that have a high sequence similarity to the ATG-1 709 gene. Such hybridization techniques are known to those 
of skill in the art. Typically these nucleotide sequences are 80% identical, preferably 90% identical, more preferably 
95% identical to that of the referent. The probes generally will comprise at least 1 5 nucleotides. Preferably, such probes 
will have at least 30 nucleotides and may have at least 50 nucleotides. Particularly preferred probes will range between 
30 and 50 nucleotides. 

In one embodiment, to obtain a polynucleotide encoding ATG-1 709 polypeptide, including homologs and orthologs 
from species other than human, comprises the steps of screening an appropriate library under stingent hybridization 
conditions with a labeled probe having the SEQ ID NO: 1 or a fragment thereof (including that of SEQ ID NO: 3), and 
isolating full-length cDNAand genomic clones containing said polynucleotide sequence. Such hybridization techniques 
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are well known to those of skill in the art. Thus in another aspect, ATG- 1709 polynucleotides of the present invention 
further include a nucleotide sequence comprising a nucleotide sequence that hybridize under stringent condition to a 
aH^SS sequence havin 9 SEQ ,D NO: 1 or a fra 9 ment thereof (including that of SEQ ID NO:3). Also included with 
ATG-1709 polypeptides are polypeptide comprising amino acid sequence encoded by nucleotide sequence obtained 
by the above hybridization condition. Stringent hybridization conditions are as defined above or, alternatively conditions 
under overnight incubation at 42°C in a solution comprising: 50% formamide, 5xSSC (150mM Naci, 15mM trisodium 
crtrate) , 50 mM sodium phosphate (pH7.6), 5x Denhardfs solution, 10 % dextran sulfate, and 20 microgramAnl dena- 
tured, sheared salmon sperm DNA, followed by washing the filters in 0.1 x SSC at about 65°C 

The polynucleotides and polypeptides of the present invention may be employed as research reagents and ma- 
terials for discovery of treatments and diagnostics to animal and human disease. 

Vectors, Host Cells, Expression 

The present invention also relates to vectors which comprise a polynucleotide or polynucleotides of the present 
invention, and host cells which are genetically engineered with vectors of the invention and to the production of polypep- 
tides of the invention by recombinant techniques. Cell-free translation systems can also be employed to produce such 
proteins using RNAs derived from the DNA constructs of the present invention. 

For recombinant production, host cells can be genetically engineered to incorporate expression systems or portions 
thereof for polynucleotides of the present invention. Introduction of polynucleotides into host cells can be effected by 
methods described in many standard laboratory manuals, such as Davis et al., BASIC METHODS IN MOLECULAR 
BIOLOGY (1986) and Sambrook et al., MOLECULAR CLONING: A LABORATORY MANUAL, 2nd Ed . Cold Sprint, 
Harbor Laboratory Press, Cold Spring Harbor, N.Y. (1989) such as calcium phosphate transfection. DEAE^dextran 
mediated transfection, transvection, microinjection, cationic lipid-mediated transfection, electroporation transduction 
scrape loading, ballistic introduction or infection. 

Representative examples of appropriate hosts include bacterial cells, such as streptococci, staphylococci E coli 
Streptomyces and Bacillus subtilis cells; fungal cells, such as yeast cells and Aspergillus cells; insect cells such as 
Drosophila S2 and Spodoptera Sf9 cells; animal cells such as CHO, COS, HeLa, C127, 3T3, BHK HEK 293 and Bowes 
melanoma cells; and plant cells. 

A great variety of expression systems can be used. Such systems include, among others, chromosomal, episomal 
and virus-dewed systems, e.g., vectors derived from bacterial plasmids, from bacteriophage, from transposons, from 
yeast episomes, from insertion elements, from yeast chromosomal elements, from viruses such as baculoviruses 
papova viruses, such as SV40, vaccinia viruses, adenoviruses, fowl pox viruses, pseudorabies viruses and retrovirus- 
es, and vectors derived from combinations thereof, such as those derived from plasmid and bacteriophage genetic 
elements, such as cosmids and phagemids. The expression systems may contain control regions that regulate as well 
as engender expression. Generally, any system or vector suitable to maintain, propagate or express polynucleotides 
to produce a polypeptide in a host may be used. The appropriate nucleotide sequence may be inserted into an expres- 
sion system by any of a variety of well-known and routine techniques, such as, for example, those set forth in Sambrook 
etal., MOLECULAR CLONING, A LABORATORY MANUAL (supra). 

For secretion of the translated protein into the lumen of the endoplasmic reticulum, into the periplasmic space or 
into the extracellular environment, appropriate secretion signals may be incorporated into the desired polypeptide 
These signals may be endogenous to the polypeptide or they may be heterologous signals. 

If the ATG-1709 polypeptide is to be expressed for use in screening assays, generally, it is preferred that the 
polypeptide be produced at the surface of the cell. In this event, the cells may be harvested prior to use in the screening 
assay. If ATG-1709 polypeptide is secreted into the medium, the medium can be recovered in order to recover and 
purify the polypeptide; if produced intracellular^, the cells must first be lysed before the polypeptide is recovered ATG- 
1709 polypeptides can be recovered and purified from recombinant cell cultures by well-known methods including 
ammonium sulfate or ethanol precipitation, acid extraction, anion or cation exchange chromatography, phosphocellu- 
lose chromatography, hydrophobic interaction chromatography, affinity chromatography, hydroxylapatite chromatog- 
raphy and lectin chromatography. Most preferably, high performance liquid chromatography is employed for purification 
well known techniques for refolding proteins may be employed to regenerate active conformation when the polypeptide 
is denatured during isolation and or purification. 

Diagnostic Assays 

This invention also relates to the use of ATG-1 709 polynucleotides for use as diagnostic reagents. Detection of a 
mutated form of ATG-1709 gene associated with a dysfunction will provide a diagnostic tool that can add to or define 
a dagnosis of a disease or susceptibility to a disease which results from under-expression. over-expression or altered 
expression of ATG-1709. Individuals carrying mutations in the ATG-1709 gene may be detected at the DNA level by 
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a variety of techniques. 

Nucleic acids for diagnosis may be obtained from a subject's cells, such as from blood, urine, saliva, tissue biopsy 
or autopsy material The genomic DNA may be used directly for detection or may be amplified enzymatically by using 
PCR or other amplification techniques prior to analysis. RNA or cDNA may also be used in similar fashion. Deletions 

5 and insertions can be detected by a change in size of the amplified product in comparison to the normal genotype. 
Point mutations can be identified by hybridizing amplified DNA to labeled ATG-1709 nucleotide sequences. Perfectly 
matched sequences can be distinguished from mismatched duplexes by RNase digestion or by differences in melting 
temperatures. DNA sequence differences may also be detected by alterations in electrophoretic mobility of DNA frag- 
ments in gels, with or without denaturing agents, or by direct DNA sequencing. See, e.g. , Myers et a/., Science (1 985) 

10 230: 1 242. Sequence changes at specific locations may also be revealed by nuclease protection assays, such as RNase 
and S1 protection or the chemical cleavage method. See Cotton et a/., Proc Natl Acad Sci USA (1 985) 85: 4397-4401 . 
In another embodiment, an array of oligonucleotides probes comprising ATG-1709 nucleotide sequence or fragments 
thereof can be constructed to conduct efficient screening of e.g., gehetic mutations. Array technology methods are 
well known and have general applicability and can be used to.address a variety of questions in molecular genetics 

is including gene expression, genetic linkage, and genetic variability. (See for example: M.Chee et aL, Science, Vol 274, 
pp 610-613(1996)). ' 1 , , 

The diagnostic assays offer a process for diagnosing or determining a susceptibility to heart disease, hypertension, 
cardiovascular diseases, kidney diseases, obesity, insulin resistance, diabetes, and Central Nervous System t (CNS) 
diseases, through detection of mutation in the ATG-1709 gene by the methods described. 

20 In addition, heart disease, hypertension, cardiovascular diseases, kidney diseases, obesity, insulin resistance, 

diabetes, and Central Nervous System (CNS) diseases., can be diagnosed by methods comprising determining from 
a sample derived from a subject an abnormally decreased or increased level of ATG-1709 polypeptide or ATG-1709 
mRNA. Decreased or increased expression can be measured at the RNA level using any of the methods well known 
in the art for the quantitation of polynucleotides, such as, for example, PCR, RT-PCR, RNase protection, Northern 

25 blotting and other hybridization methods. Assay techniques that can be used to determine levels of a protein, such as 
an ATG-1709 polypeptide, in a sample derived from a host are well-known to those of skill in the art. Such assay 
methods include radioimmunoassays, competitive-binding assays, Western, Blot analysis and ELISA assays. 

Thus in another aspect, the present invention relates to a diagonostic kit for a disease or suspectability to a disease, 
particularly heart disease, hypertension, cardiovascular diseases, kidney diseases, obesity, insulin resistance, diabe- 

30 tes, and Central Nervous System (CNS) diseases., which comprises: 

(a) a ATG-1709 polynucleotide, preferably the nucleotide sequenpe of SEQ ID NO: 1 , or a fragment thereof; 

(b) a nucleotide sequence complementary to that of (a); 

(c) a ATG-1709 polypeptide, preferably the polypeptide of SEQ ID NO: 2, or a fragment thereof; or j 
35 (d) an antibody to a ATG-1709 polypeptide, preferably to the polypeptide of SEQ ID NO: 2. 

It will be appreciated that in any such kit, (a), (b), (c) or (d) may comprise a substantial component. 
Chromosome Assays 



40 



The nucleotide sequences of the present invention are also valuable for chromosome identification. The sequence 
is specifically targeted to and can hybridize with a particular location on an individual human chromosome. The mapping 
of relevant sequences to chromosomes according to the present invention is an important first step in correlating those 
sequences with gene associated disease. Once a sequence has been mapped to a precise chromosomal location, the 
45 physical position of the sequence on the chromosome can be correlated with genetic map data. Such data are found, 
for example, in V McKusick, Mendelian Inheritance in Man (available on line through Johns Hopkins University Welch 
Medical Library). The relationship between genes and diseases that have been mapped to the same chromosomal 
region are then identified through linkage analysis (coinheritance of physically adjacent genes). The differences in the 
cDNA or genomic sequence between affected and unaffected individuals can also be determined. If a mutation is 
so observed in some or all of the affected individuals but not in any normal individuals, then the mutation is likely to be 
the causative agent of the disease. 



Antibodies 



55 The polypeptides of the invention or their fragments or analogs thereof, or cells expressing them can also be used 

as immunogens to produce antibodies immunospecific for the ATG-1709 polypeptides. The term "immunospecific" 
means that the antibodies have substantial! greater affinity for the polypeptides of the invention than their affinity for 
other related polypeptides in the prior art. 
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«ni»r * n, '? 5d,eS 9 e ^rated against the ATG-1709 polypeptides can be obtained by administering the polypeptides or 
eprtope-beanng fragments, analogs or cells to an animal, preferab* a nonhuman, using routine protoSfpo prep^ 
^"f 10 " 3 anybodies, any technique which provides antibodies produced by continuous cel. line cuSs 
can be used. Examples mclude the hybridoma technique (Kohler, G. and Milstein, C, Nature (1 975) 256-495^7) m e 
,riom a technique; the human B^ell hybridoma technique (Kozbor etal., Immunology Today (1983) 4 72) and the EBV 
hybridoma technique (Cole et ai, MONOCLONAL ANTIBODIES AND CANCER' THERAPY, pp. 77-96. Alan R Liss 
inc., 1 985). ' 

h„ J! 0 ^^ 68 f ° r *! production of sin 9 ,e chain antibodies (U.S. Patent No. 4,946,778) can also be adapted to pro- 

if mammals, may be used to express humanized antibodies. 

nnrH^h^r^!? 6 ? "*» be employed to isolate or to identify clones expressing the polypeptide or to 

purify the polypeptides by affinity chromatography. K »kf'wb«io 

C ui a ^?J eS a 9 ainSt i TG - 1709 P^Peptides may also be employedto treat heart disease, hypertension, cardiovas- 
cular diseases, kidney diseases, obesity, insulin resistance, diabetes, and Central Nervous System (CNS) diseases 
10 among others. 7 ■ 
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Vaccines 



Another aspect of the invention relates to a method for inducingan immunological response in a mammal which 
SET ";r CU,atin9 mamma ' "" h ATG " 17 ° 9 « * "agment thereof, adequate to pr^eTntSJ 

Z^Zl^L^T^T l ° Pr ° teCt Mkl animal from heart disease ' hypertension, cardiovascular diseases. 
Yet a no?r?«rt ■ resistance - d,abe,es ' and Cent ral Nervous System (CNS) diseases., among others 

Yet another aspect of the invention relates to a method of inducing immunological response in a mammal whteh com- 
prises, deling ATG-1 709 polypeptide via a vector directing expression of ATG-1 7» P 6t m jc^^S^ Zer 
to induce such an immunological response to produce antibody to protect said animal from diseases 
ducedttolm^r ^JT" 1 ! 0 " rela,es to an immunological^vaccine formulation (composition) which, when intro- 
duced into a mammalian host, induces an immunological response in that mammal to a ATG-1709 polypeptide wherein 

TJSSZT? £ ATG " 1 709 P 01 ^ 6 ^ 6 or ATG - 1709 9 e "«- ^ vaccine formulation mayTurther comprise 
DarerrtBraiiw^'T'H F*™ po, y peptide be broken down in the stomach, it is preferably administered 
paren era ly (including subcutaneous, intramuscular, intravenous, intradermal etc. injection). Formulations suitable for 

buffers, bactenostats and solutes which render the formulation isotonic with the blood of the recipient; and aqueous 

m^v b r^lT S H »!! ,SPenSi0nS Whfch inC ' Ude sus P endi "9 agents or thickening agents. The formulations 
may be presented in unit-dose or multi-dose containers, for example, sealed ampoules and vials and may be stored 
n a freeze-dned cond.tion requiring only the addition of the sterile liquid carrier immediately prior to use The vaccine 
formulation may also include adjuvant systems for enhancing the immunogenicity of the formulation, such as oil-in 
water systems and other systems known in the art. The dosage will depend on the specific activity of the vaccine and 
can be readily determined by routine experimentation. 

4 ° Screening Assays 

a ,,J? e f*®'' 1 ™ P 01 ^ 6 ^ 6 of ,he P resent invention may be employed in a screening process for compounds which 
activate (agonists) or .nhibit activation of (antagonists, or otherwise called inhibitors) the ATG-1709 polypeptide of the 
for exa^TlT' ni P ° lypep,, ' des of ,he invention ateo be «— to assess identify agonist or antagonists from, 
nkt™ P h " C , ! P. re P arat,ons > chemica, libraries . and natural product mixtures. These agonists or antago- 
n sts may be natural or modrfied substrates, ligands, enzymes, receptors, etc.. as the case may be. of the polypeptide 

CoSlno? T r ent '? o ° r bS S,rU ° tUral ° r ,UnCti ° nal mimetics of the P°Vpeptide of the present invention. See 
coligan et al., Current Protocols in Immunology 1 (2):Chapter 5 (1 991 ). 

i« rt «I G .".l!°?- p ° lypep,ides \ are ^sponsible for many biological functions, including many pathologies. Accordingly, it 

f hfl d S ° ' at?Z° q ? drU9S WhiCh 8timUlate ATQ - 1 709 Peptide on the one hand and which can inhibit 
the function of ATG-1709 polypeptide on the other hand. In general, agonists are employed for therapeutic and pro- 
phylactic purposes for such conditions as heart disease, hypertension, cardiovascular diseases, kidney diseases, obes- 
y, insulin resistance, diabetes, and Central Nervous System (CNS) diseases.. Antagonists may be employed for a 
variety of therapeutic and prophylactic purposes for such conditions as heart disease, hypertension, cardiovascular 
diseases, kidney diseases, obesity, insulin resistance, diabetes, and Central Nervous System (CNS) diseases 

in general, such screening procedures may involve using appropriate cells which express the ATG-1709 polypep- 
i£L° r ' e / Spond r t ° AT Q - 1709 Polypeptide of the present invention. Such cells include cells from mammalTyeast 
Drosophria or E. col,. Cells which express the ATG-1709 polypeptide (or cell membrane containing the expressed 
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polypeptide) or respond to ATG-1709 polypeptide are then contacted with a test compound to observe binding, or 
stimulation or inhibition ot a' functional response. The ability of the cells which were contacted with the candidate 
compounds is compared with the same cells which were not contacted for ATG-1 709 activity. 

This protein can be used for screening any protein receptors that may interact with it. For example, a GST fusion 
s protein can be produced in bacteria or baculovirus system and used for identifying additional receptors that may bind 
to ATG-1709. In addition, the ATG-1709 protein can be produced in large amounts in bacterial and/or baculovirus, and 
the protein can be iodinated to search for interacting receptors in classical binding assays. In addition, this protein is 
also useful in characterizing potential inhibitors that may inhibit the binding of this protein to its 7-TM receptor in classical 
competition experiments. 

10 The assays may simply test binding of a candidate corhpound wherein adherence to the cells bearing the ATG- 

1709 polypeptide is detected by, means of a label directly or indirectly associated with the candidate compound or in 
an assay involving competition with a labeled competitor. Further, these assays may test whether the candidate com- 
pound results in a signal generated by activation of the ATG-1709 polypeptide, using detection systems appropriate 
to the cells bearing the ATG-1709 polypeptide. Inhibitors of activation are generally assayed in the presence of a known 

is agonist and the effect on activation by the agonist by the presence of the candidate compound is observed. 

Further, the assays may simply comprise the steps of mixing a candidate compound with a solution containing a 
ATG-1709 polypeptide to form a mixture, measuring ATG-1709 activity in the mixture, and comparing the ATG-1709 
activity of the mixture to a standard. 

The ATG-1709 cDNA, protein and antibodies to the protein may also be used to configure assays for detecting 

20 the effect of added compounds on the production of ATG-1709 mRNA and protein in cells. For example, an ELISA 
may be constructed for measuring secreted or ceil associated levels of ATG-1709 protein, using monoclonal and pol- 
yclonal antibodies by standard methods known in the art, and this can be used to discover agents which may inhibit 
or enhance the production of ATG-1709 (also called antagonist or agonist, respectively) from suitably manipulated 
cells or tissues. 

25 The ATG-1709 protein may be used to identify membrane bound or soluble receptors, if any, through standard 

receptor binding techniques known in the art. 'These include, but are not limited to, ligand binding and crosslinking 
assays in which the ATG-1709 is labeled with a radioactive isotope (eg 1251), chemically modified (eg biotinylated), or 
fused to a peptide sequence suitable for detection or purification, and incubated with a source of the putative receptor 
(cells, cell membranes, cell supernatants, tissue extracts, bodily fluids). Other methods include biophysical techniques 

so such as surface plasmon resonance and spectroscopy. In addition to being used for purification and cloning of the 
receptor, these binding assays can be used to identify agonists and antagonists of ATG-1709 which compete with the 
binding of ATG-1709 to its receptors, if any. Standard methods for conducting screening assays are well understood 

in the art. . 

Examples of potential ATG-1709 polypeptide antagonists include antibodies or, in some cases, oligonucleotides 
35 or proteins which are closely related to the ligands, substrates, enzymes, receptors, etc., as the case may be, of the 
ATG-1709 polypeptide, e.g., a fragment of the ligands, substrates, enzymes, receptors, etc.; or small molecules which 
bind to the polypeptide of the present invention but do not elicit a response, so that the activity of the polypeptide is 
prevented. 

Thus in another aspect, the present invention relates to a screening kit for identifying agonists, antagonists, ligands, 
40 receptors, substrates, enzymes, etc. for ATG-1709 polypeptides; or compounds which decrease or enhance the pro- 
duction of ATG-1709 polypeptides, which comprises: 

(a) a ATG-1709 polypeptide, preferably that of SEQ ID NO:2; 

(b) a recombinant cell expressing a ATG-1709 polypeptide, preferably that of SEQ ID NO:2; 
45 ( C ) a cell membrane expressing a ATG-1709 polypeptide; preferably that of SEQ ID NO: 2; or 

(d) antibody to a ATG-1709 polypeptide, preferably that of SEQ ID NO: 2. 

it will be appreciated that in any such kit, (a), (b), (c) or (d) may comprise a substantial component. 
50 Prophylactic and Therapeutic Methods 

This invention provides methods of treating abnormal conditions such as, heart disease, hypertension, cardiovas- 
cular diseases, kidney diseases, obesity, insulin resistance, diabetes, and Central Nervous System (CNS) diseases., 
related to both an excess of and insufficient amounts of ATG-1 709 polypeptide activity. 
55 if the activity of ATG- 1709 polypeptide is in excess, several approaches are available. One approach comprises 

administering to a subject an inhibitor compound (antagonist) as hereinabove described along with a pharrnaceutically 
acceptable carrier in an amount effective to inhibit the function of the ATG-1709 polypeptide, such as, for example, by 
blocking the binding of ligands, substrates, enzymes, receptors, etc., or by inhibiting a second signal, and thereby 
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theS T.?h? n ° rrna,cond,t,on • ,nano,h er approach, soluble forr^^^ 

TI ^t f !' ! nZymeS ' reCept ° rS ' 6,C - in ^P 61 "' 0 " w ith endogenous ATG-1709 polypeptidemay be a2 
istered. Typ.cal embod.ments of such competitors comprise fragments of the ATG-1709 polypeptLe 

pnH^f 10 I^ P !^ h ' SO,Uble ' 0rmS ° f ATG - 1 709 P° | ypeptides still capable of binding the ligand in competition with 

ex °;: see ssss ^ be administered Typica! embodiments of su * h ~ rs ~" 

In still another approach, expression of the gene encoding endogenous ATG-1709 polypeptide can be inhibited 

us.ngexpress.onblockingtechniques. Known such techniques involve the useofantisense 

K^°I SePa T^ adminiStered - See> ,0f SXample - °' Connor ' >> "sachem (1991) 56:160 

SS ^f Q ^rr. h ' b T.° f Ge " e FkpmSSi ° n ' CRC PreSS " 8003 Raton " FL < 1988 >- AternativeV^SS 
wh.ch form t npte hehces wrth the gene can be supplied. See. for example, Lee ot a/., Afccte/c A*fe /L (1979) S073 

o^ZT' ( , 1988) 2 * 1:456: ° erVan e ' a/ ' ^'^(1991) 251:1360.' These oligomers can be adm nS 

per se or the relevant oligomers can be expressed in vivo. «jminis,ier«i 

are *Z Si 9 . ab rT mal COnd " ions related to an "nder-expresston of ATG-1 709 and its activity, several approaches 

^1^! fl^^r 9 ™ 0, ? e -' 3n a90niSt 38 described above ' in combination with a pharmaceSly 
thTJ^ - V a,,eViate the abnormal condition. .AltematK/efc gene therapy may be employed to S 

he endogenous product™ of ATG-1709 by the relevant cells in the subject. For example, a polynucleotide of the 
.nvent.on may be en gi neered for expression in a replication defective retrpviral vector, as discussed above * e w£ 

ve^r!^^ 

vector contam ng RNA encoding a polypeptide of the present invention such that the packaging cell now produces 

en^ZT F™* "T*" *" 9-M ° f in,ereSt pr0dUCer ce,,s ^ be admired toTsuS for 

eng.neer.ng cells ,n v,vo and expression of the polypeptide in vivo. For overview of gene therapy see Chapter 20 

^ y r^ T ^^^ase. Therapeutic Approaches, (and references citedVelKnSn 
flf th ^ S ' a n arw * A P Read, BIOS Scientific Publishers Ltd (1 996). Another approach is to administer 
a therapeutic amount of ATG-1709 polypeptides in combination with a suitable pharmaceutical carrier 
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moil?,?!! ' S "k f 8 ? SO ' Uble f ° rm ° f ATG-1709 polypeptides, and agonists and antagonist peptides or small 
molecules, may be formulated in combination with a suitable pharmaceutical carrier. Such formulations comprfeTa 
enTsuchT^: |ffect,ve amount of the polypeptide or compound, and a pharmaceutical* acceptable 
SlionslXlTp'" Ut T ?. 0t " mi,ed t01 Sa ' ine ' bUt,efed dextrose ' water - S^^ 1 - «thanol. and cor£- 

furthrrelte^ 

n^rt Jni of *i pharmaceutlcal packs and kits comprising one or more containers filled with one or more of the 
ingredients of the aforementioned compositions of the invention 

comDou^?u?hT s d , h ° ,her C ° mpounds of « he present inventi °n may be employed alone or in conjunction with other 
compounds, such as therapeutic compounds. 

Vfln 2 re ! ^ ° f SyStemi ° Ministration °f the pharmaceutical compositions include injection, typically by intra- 
Zve Z T ? mie H'° n r ° UteS ' SUCh 35 subcutaneous . intramuscular, or intraperitoneal. carT be uid Mer- 
as wi^SI f S w adm,nistra,ion inc,ude transmucosal and transdermal administration using penetrants such 
ttonf^H t ?• aC ' dS ° r ° ther deter 9 ents " ,n addi,io ". ■ P'°P°rly Emulated in enteric or encapsulated formula 
in the form of salves, pastes, gels and the like. ***ui«*j, 

lat Jmf^url «fT r T ifed deP l ndS °" mS Ch ° iCe ° f Pep,,ds> the rou,e of ^ministration, the nature of the formu- 
la tK °. SUb,6Ct S COnditi ° a and the ,Ud9ment of the attendina Practitioner. Suitable dosages, however 
v^wo thVr r ?l , - 1 " 100 T 9 ° f SUbJeCt WidS Variati ° nS in ,he needed howeve r. are to be expSSIn 

rntSrZlo T w ° u,db t exp ! ctedto re * uir * higherdosagesthan administration by intravenous injection. Variations 
■nmese dosage levels can be adjusted using standard empirical routines for optimization, as is well understood in the 

referrriTo^f ^ S ! d "V"* 9enera,ed «r.dogenousl y in the subject, in treatment modalities often 

no.!^. , h 9ene K therapy as described above. Thus, for example, cells from a subject may be engineered with a 

pSvSto 9 ; T ^ 3 ° r RNA> l ° GnCOd8 3 V*™"* BX ViV °' and for exar " ple ' * *° ™ °' a retrovTra 3 
piasmid vector. The cells are then introduced into the subject. 
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Examples 

i 

The examples bebw are carried out using standard techniques, which are well known and routine to those of skill 
in the art, except where otherwise described in detail. The examples illustrate, but do not limit the invention. 

5 

Cloning of Full length ATG-1709: 

A partial clone (ATG-1709, HGS EST #468643) was initially identified through random searches of the Human 
Genome Sciences data base. This partial clone (481 bp) showed significant homology (65% oyer 36 aa) to murine 

io sFRP-1 . To obtain the full length cDNA, both 5' and 3' RACE were performed as described (J. Sambrook, E.F. Fritch 
and T Maniatis (1989) A' Laboratory Manaul Second. Ed. Cold Spring Harbor Laboratory Press, Cold Spring Harbor, 
New York). RACE products were cloned into a TA cloning vector (InVitrbgene inc.) and bacteria clones were selected 
and sequenced. A total of 1281 bp were sequenced, which includes an open reading frame enconding a polypeptide 
of 31 8 amino acids. FASTA analysis show this polypeptide to have high homology to murine and human frizzled related 

is proteins. 

Expression of ATG-1709 in eukaryotic and prokaryotic cells: 
Example 1: Expression and Purification of ATG-1709 in E. coli 

20 

ATG-1 709 encodes a secreted human protein. It has a secreted signal peptide at the N-terminal end that is cleaved. 
Thus a prokaryotic expression system (E.Coli) will be used to generate large quantities of pure ATG-1709 protein with 
the C-terminal portion of the bacterial expressed ATG-1709 which is histidine tagged. The detailed experimental pro- 
cedure is described below. 

25 The bacterial expression vector pQE60 is used for bacterial expression in this example. (QIAGEN, Inc., 9259 Eton 

Avenue, Chatsworth, CA, 91311). pQE60 encodes ampicillin antibiotic resistance ("Ampr") and contains a bacterial 
origin of replication ('ori"), an IPTG inducible promoter, a ribosome binding site ("RBS"), six codons encoding histidine 
residues that allow affinity purification using nickel-nitrilo-tri-acetic acid ("Ni-NTA") affinity resin sold by QIAGEN, Inc., 
supra, and suitable single restriction enzyme cleavage sites. These elements are arranged such that an inserted DNA 

30 fragment encoding a polypeptide expresses that polypeptide with the six Histidine residues (i.e., a "6 X His tag") cov- 
alentty linked to the carboxyl terminus of that polypeptide. 

The DNA sequence encoding the desired portion ATG-1709 protein lacking the hydrophobic leader sequence is 
amplified from the deposited cDNA clone using PCR oligonucleotide primers which anneal to the amino terminal se- 
quences of the desired portion of the ATG-1709 protein and to sequences in the deposited construct 3' to the cDNA 

35 coding sequence. Additional nucleotides containing restriction sites to facilitate cloning in the pQE60 vector are added 
to the 5' and 3* sequences, respectively. 

For cloning the mature protein, the 5' primer has the sequence 5' GAATTCATGCGGGCGGCGGCGGCGGCGG 
3' (SEQ ID NO:5 ) containing the underlined EcoR I restriction site followed by 21 nucleotides complementary to the 
amino terminal coding sequence of the mature ATG-1709 sequence in Figure 1 . one of ordinary skill in the art would 

40 appreciate, of course, that the point in the protein coding sequence where the 5' primer begins may be varied to amplify 
- a DNA segment encoding any desired portion of the complete protein shorter or longer than the mature form. The 3' 
primer has the sequence 5' GAATTCCTACGGGGCGGCAGAACCCCAC 3' (SEQ ID NO: 6) containing the underlined 
EcoR I restriction site followed by 21 nucleotides complementary to the 3 1 end of the coding sequence immediately 
before the stop codon in the ATG-1 709 DNA sequence in Figure 1 , with the coding sequence aligned with the restriction 

45 site so as to maintain its reading frame with that of the six His codons in the pQE60 vector. 

The amplified ATG-1709 DNA fragment and the vector pQE60 are digested with EcoR I and the digested DNAs 
are then ligated together, insertion of the ATG-1 709 DNA into the restricted pQE60 vector places the ATG-1 709 protein 
coding region downstream from the IPTG-inducible promoter and in-frame with an initiating AUG and the six histidine 
codons. 



Example 2: Expression and Purification of untagged ATG-1709 in E. coli 



In case that the tag may interfere with biological activity, we will also express ATG-1709 without tag at either end 
in E.Coli. The following is the detailed procedure. 
ss The bacterial expression vector pQE60 is used for bacterial expression in this example. (QIAGEN, Inc., 9259 Eton 

Avenue, Chatsworth, CA, 91311). pQE60 encodes ampicillin antibiotic resistance ("Ampr") and contains a bacterial 
origin of replication ('ori'), an IPTG inducible promoter, a ribosome binding site ("RBS"), six codons encoding histidine 
residues that allow affinity purification using nickel-nitrilo-tri-acetic acid ('Ni-NTA') affinity resin sold by QIAGEN, Inc., 
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supra, and suitable single restriction enzyme cleavage sites. These elements are arranged such that a DNA fraament 
encoding a polypeptide may be inserted in such as way as to produce that polypeptide with the six His residues (i e 
a exHistag Jcovalently linked to the carboxyl terminus of that polypeptide. However, in this example, the polweDtide 
produced wlthno 6 X Hill te ^ ^ XranS * aXi0n ° f the six His codons is P revented and, therefore, the polypeptide is 
The DNA sequence encoding the desired portion of the ATG-1 709 protein lacking the hydrophobic leader sequence 
is amplified from the deposited cDNA clone using PCR oligonucleotide primers which anneal to the amino terminal 
sequences of the desired portion of the ATG-1709 protein and to sequences in the deposited construct 3' to the cDNA 
coding sequence. Additional nucleotides containing restriction sites to facilitate cloning in the pQE60 vector are added 
to the 5' and 3' sequences, respectively. 

o. / J^ 010 "'" 9 thS matUrS Pr ° ,ein ' me 5 ' P " mer haS me sequence 5' GAATTCATGCGGGCGGCGGCGGCGGCGG 
3 (SEQ ID NO:5) containing the underlined EcoR I restriction site followed by 21 nucleotides complementary to the 
ammo terminal coding sequence of the mature ATG- 1709 sequence in Figure 1. One of ordinary skill in the art would 
appreciate, of course, that the point in the protein coding sequence where the 5' primer begins may be varied to amplify 
* ;!^^ rt 'T ° f the ^P' 816 P ro,ein sh °rter or longer than the, mature form. The 3' primer has the sequence 5" 
GAATTCCTAGTGGGGTTCTGCCGCCCCGTAG 3" (SEQ ID NO: 7) containing the underlined EcoRI restriction site 
followed by 21 nucleotides complementary to the 3' end of the coding sequence immediately before the stop codon in 
the ATG- 1709 DNA sequence in Figure 1 . 

The amplified ATG-1 709 DNA fragments and the vector pQE60 are digested with EcoRI and the digested DNAs 
are then ligated together. Insertion of the ATG-1 709 DNA into the restricted pQE60 vector places the ATG-1 709 protein 
coding region including its associated stop codon downstream from the IPTG-inducible promoter and in-frame with an 
initiating AUG. The associated stop codon prevents translation of the six histidine codons downstream of the insertion 
poini. 

The ligation mixture is transformed into competent E. cotfcells using standard procedures such as those described 
m Sambrook et al., Molecular Cloning: a Laboratory Manual, 2nd Ed.; Cold Spring Harbor Laboratory Press Cold 
Spnng Harbor, NY (1989). E. coli strain M15/rep4, containing multiple copies of the plasmid pREP4, which expresses 
the lac repressor and confers kanamycin resistance ("Kanr"), is used in carrying out the illustrative example described 
herein This stra.n, which is only one of many that are suitable for expressing ATG-1709 protein, is available commer- 
cially from QIAGEN, Inc., supra. Transformants are identified by their ability to grow on LB plates in the presence of 
ampic.llin and kanamycin. Plasmid DNA is isolated from resistant colonies and the identity of the cloned DNA confirmed 
by restriction analysis, PCR and DNA sequencing. 

Clones containing the desired constructs are grown overnight ("O/N") in liquid culture in LB media supplemented 
with both ampicillin (100 mg/ml) and kanamycin (25 mg/ml). The O/N culture is used to inoculate a large culture at a 
d.lution o approximately 1 .25 to 1 :250. The cells are grown to an optical density at 600 nm (rOD600') of between 0 4 
and 0.6. sopropyl-b-D-thiogalactopyranoside CIPTG") is then added to a final concentration of 1 mM to induce tran- 
scription from the lac repressor sensitive promoter, by inactivating the lad repressor. Cells subsequently are incubated 
further for 3 to 4 hours. Cells then are harvested by centrif ugation. 

The cells are then stirred for 3-4 hours at 4'C in 6M guanidine-HCI, pHS. The cell debris is removed by centrifu- 
^oAf » !. SUPematant containin 9 108 ATG-1709 is dialyzed against 50 mM Na-acetate buffer pH6, supplemented 
wrm 200 mM NaCI. Alternatively, the protein can be successfully refolded by dialyzing it against 500 mM NaCI 20% 
glycerol, 25 mM Tris/HCI pH7.4, containing protease inhibitors. After renaturation the protein can be purified by ion 
exchange, hydrophobic interaction and size exclusion chromatography. Alternatively, an affinity chromatography step 
such as an antibody column can be used to obtain pure ATG-1709 protein. The purified protein is stored at 4°C or 
Trozen at -ou C. 

Example 3: Cloning and Expression of ATG-1709 protein in a Baculovirus Expression System 

In this illustrative example, the plasmid shuttle vector P A2 is used to insert the cloned DNA encoding the complete 
AxA e ?4no ClUdin9 rtS naturally ass °c'ated secretary signal (leader) sequence, into a baculovirus to express the mature 
AiG-1709 protein, using standard methods as described in Summers et al., A Manual of Methods for Baculovirus 
vectors and Insect Cell Culture Procedures, Texas Agricultural Experimental Station Bulletin No. 1555 (1987) This 
f , Vector cont ains the strong polyhedrin promoter of the Autographa califomica nuclear polyhedrosis virus 
(AcMNIPV) followed by convenient restrictbn sites such as BamHI and Asp718. The polyadenylation site of the simian 
virus 40 ( SV40') is used for efficient polyadenylation. For easy selection of recombinant virus, the plasmid contains 
the beta-galactosidase gene from E. coli under control of a weak Drosophila promoter in the same orientation, followed 
by the polyadenylation signal of the polyhedrin gene. The inserted genes are flanked on both sides by viral sequences 
tor cell-mediated homologous recombination with wild-type viral DNA to generate viable virus that express the cloned 
polynucleotide. 



D»tPtwvir\. .err*, 



14 



EP 0 879 885 A1 



Many other baculovirus vectors could be used in place of the vector above, such as pAc373, pVL941 and pAclMI , 
as one skilled in the art would readily appreciate, as long as the construct provides appropriately located signals tor 
transcription, translation, secretion and the like, including a signal peptide and an in-frame AUG. as required. Such 
vectors are described, for instance, in Luckow et al., Virology 170:31-39. 
5 The cDNA sequence encoding the full length ATG-1 709 protein in the deposited clone, includingthe AUG initiation 

codon and the naturally associated leader sequence shown in Figure 1 (SEQ ID NO:2), is amplified using PCR oligo- 
nucleotide primers corresponding to the 5' and 3' sequences of the gene. The 5' primer has the sequence 5' GAAT- 
TCAAGATGCGGGCGGCGGCGGCGGCGG 3* (SEQ ID,NO:8) containing the underlined EcoRI restriction enzyme 
site, an efficient signal for initiation of translation in eukaryotic cells, as described by Kozak, M., J. Mol. Biol. 196: 
10 947-950 (1 987) followed by 21 bases of the sequence of the complete ATG-1709 protein shown in Figure 1 , beginning 
with the AUG initiation codon. 1>e 3' primer has the sequence 5' GAATTCCTAGTGGGGTTCTGCCGCCCCGTAG 3' 
(SEQ ID NO:7) containing the underlined EcoRI restriction site followed by 21 nucleotides complementary to the 3 
end of the coding sequence immediately before the stop codon in the ATG-1709 DNA sequence in Figure 1 . 

The amplified fragment is isolated from a 1% agarose gel using a commercially available kit ("Geneclean," BIO 
J5 101 Inc., La Jolla, Ca.). The fragment then is digested with EcoRI 'and again is purified on a 1% agarose gel. This 
fragment is designated herein "F1 ". ' 

The plasmid is digested with the restriction enzymes EcoRI and optionally, can be dephosphorylated using calt 
intestinal phosphatase, using routine procedures known in the art. The DNA is then isolated from a 1 % agarose gel 
using a commercially available kit ("Geneclean" BI0 101 Inc., La Jolla, Ca). This vector DNA is designated herein "V1 ". 
so Fragment F1 and the dephosphorylated plasmid V1 are ligated together with T4 DNA ligase. E. coll HB1 01 or other 

suitable E. coli hosts such as XL-1 Blue (Stratagene Cloning Systems, La Jolla, CA) ce|ls are transformed with the 
ligation mixture and spread on culture plates. Bacteria are identified that contain the plasmid with the human ATG- 
1709 gene using the PCR method, in which one of the primers that is used to amplify the gene and the second primer 
is from well within Ihe vector so that only those bacterial colonies containing the ATG-1709 gene fragment will show 
2S amplification of the DNA. The sequence of the cloned fragment is confirmed by DNA sequencing. This plasmid is 
designated herein pBacATG-1 709. . 

Five mg of the plasmid pBacATG-1 709 is co-transfected with 1 .0 mg of a commercially available hneanzed bacu- 
lovirus DNA ("BaculoGoldG baculovirus DNA - , Pharmingen, San Diego, CA.), using the lipofection method described 
by Feigner et al., Proc. Natl. Acad. Sci. USA 84:741 3-7417 (1987). 1 mg of BaculoGoldO virus DNA and 5 mg of the 
so plasmid pBacATG-1 709 are mixed in a sterile well of a microliter plate containing 50 ml of serum-free Grace's medium 
(Life Technologies Inc., Gaithersburg, MD). Afterwards, 10 ml Lipofectin plus 90 ml Grace's medium are added, mixed 
and incubated for 15 minutes at room temperature. Then the transfection mixture is added drop-wise to Sf9 insect cells 
(ATCCCRL1711)seededina35 mm tissue culture plate with 1 ml Grace's medium without serum. The plate is rocked 
back and forth to mix the newly added solution. The plate is then incubated for 5 hours at 27"C. After 5 hours the 
as transfection solution is removed from the plate and 1 ml of Grace's insect medium supplemented with 10% fetal caff 
serum is added. The plate is put back into an incubator and cultivation is continued at 27"C for four days. 

After four days the supernatant is collected and a plaque assay is performed, as described by Summers and Smith, 
supra An agarose gel with "Blue Gal" (Life Technologies Inc., Gaithersburg) is used to allow easy identification and 
isolation of gal-expressing clones, which produce blue-stained plaques. (A detailed description of a "plaque assay" of 
40 this type can also be found in the user's guide for insect cell culture and baculovirology distributed by Life Technologies 
Inc Gaithersburg, page 9-10). After appropriate incubation, blue stained plaques are picked with the tip of a micropi- 
pettor (e.g., Eppendorf). The agar containing the recombinant viruses is then resuspended in a microcentrifuge tube 
containing 200 ml of Grace's medium and the suspension containing the recombinant baculovirus is used to infect Sf9 
cells seeded in 35 mm dishes. Four days later the supernatants of these culture dishes are haivested and then they 
45 are stored at 4°C. The recombinant virus is called V-ATG-1 709 

To verify the expression of the ATG-1709 gene. Sf9 cells are grown in Grace's medium supplemented with 10% 
heat inactivated FBS. The cells are infected with the recombinant baculovirus V-ATG-1 709 at a multiplicity of infection 
(•MOT) of about 2 Six hours later the medium is removed and is replaced with SF900 II medium minus methionine 
and cysteine (available from Life Technologies Inc., Rockville, MD). If radiolabeled proteins are desired, 42 hours later, 
so 5 mCi of 35S-methionine and 5 mCi 35S-cysteine (available from Amersham) are added. The cells are further incubated 
for 1 6 hours and then they are harvested by centrif ugation. The proteins in the supernatant as well as the intracellular 
proteins are analyzed by SDS-PAG E followed by autoradiography (if radiolabeled). Microsequencing of the amino acid 
sequence of the amino terminus of purified protein may be used to determine the amino terminal sequence of the 
mature protein and thus the cleavage point and length of the secretory signal peptide. 

55 

Example 4: Cloning and Expression of ATG-1709 in Mammalian Cells 

A typical mammalian expression vector contains the promoter element, which mediates the initiation of transcription 
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2 ?\Tlt ? 8equence ' ** signa,s re£ l uired ^ the termination of transcription and polyadenylation 

of the transcript. Additional elements include enhancers. Kozak sequences and intervening sequences flanged Z 
donor and acceptor srtes for RNA splicing. Highly efficient transcription can be achieved with the early and ZTul 
motors from SV40 the long terminal repeats (LTRS) from Retroviruses, e.g.. RSV. HTLVI, HiVI and the eaT^X 

tTeZ^Z 7 S (CMV) - HOWeVer ' CeNU,ar e ' ementS Can 3,SP be US6d <•*■ the human Promoter) 
expression vectors for use in practic.ng the present invention include, for example, vectors such as PSVL and PMSG 

U P P ?J a ; SW ^l n) ' PRSVCat (ATCC 37152)> P SV 2dhfr(ATCC 37146) and P BC12MI (ATCC 67109) Mam 
maJ.an host cells tha could be used include, human Hela 293. H9 and Jurkat cells, mouse NIH3T3 and C12 7 oeTs 
Cos 1 Cos 7 and CV 1 , quail QC1-3 cells, mouse L cells and Chinese hamster ovary (CHO) cells 

Attematiyely, the gene can be expressed in stable cell lines that contain the gene integrated 'into a chromosome 

ESSS^S^ such as dh,r> 9Pt ' neomycin - or h * 9ramycin a,,ows *° id «- ™* 

Hr J^fJ'!?'? **! 9e "f ° an alS ° b9 amp,ifi8d t0 express large of encoded Protein. The DHFR (dihy- 

22™ 6) 7f I* USe,U ' t0 d8Vel ° P Ce " " neS that Carry S6Veral hundred or even ^ral thousand copies 

J 227^^77^ 97<^ M^oc'i'\^i^Kk"'' selection marker is the enzyme glutamine synthase (GS) (Murphy et al., Biochem 
raS JI ( ); Bebbington etal T Biotechnology 10:169-175 (1992)). Using these markers, the mammalian 

ITJL 9 ^ Se eCUVB mediUm thG Ce " S WKh ,he hi9hest resistance are se,ected Th— cel. lines conZZ 
amplified genefs) integrated into a chromosome. Chinese hamster ovary (CHO) and NSO cells are often used for the 
production of proteins. ' 

Mn.^ XPr f^ Si T r C l° r f PC1 and PC4 C ° n,ain S,rong promoter ( LTR ) of the Rous Sarc oma Virus (Cullen et al , 
521 ^ 1 ?«™ "! ' Z 438447 (MarCh ' 1 985)) P ' US 8 ,ra9ment ° f th6 C| W-enhancer (Boshart et al., Cel. 41 

far I P' ? ! " 9 SlteS> 8 9 ' With the restriction enzyme cleavage sites BamHI, Xbal and Asp718 
aclitate the cloning of the gene of interest. The vectors contain in addition the 3" intron, the polyadenylation and 
termination signal of the rat preproinsulin gene. H«'ydaenyiaiion ana 

Example 4(a): Cloning and Expression in COS Cells 

^ P'^mid PATG-1709 HA, is made by cloning a cDNA encoding ATG-1709 into the expression 
vector pcDNAI/Amp or pcDNAIII (which can be obtained from Invitrogen Inc) 

The expression vector pcDNAI/amp contains: (1) an E. coli origin of replication effective for propagation in E coli 
proka 7 otic 1 ce,,s ; ( 2 ) 30 ampidlHn resistance gene for selection of plasmid^ontaining prokaryotic cells- (3) 
TJ^f,^ n r ! P !! ca,io " for Propagation in eukaryotic cells; (4), a CMV promoter, a polylinker. an SV40 intron;' 5 
several codons encoding a hemagglutinin fragment (i.e.. an "HA" tag ^facilitate purification) followed by a termination 
S?rJl polyadeny ' at,on si 9 nal arra nged so that a cDNA can be conveniently placed under expression control of 
I hlrrTur' 3 ^ " nked l ° me SV4 ° intr ° n and ,he Polyadenylation signal by means of restriction sites 
HiiSn^f?^' Til ? e , ? 9 r corres « 5 ° nds to an eP^P 6 der ived from the influenza hemagglutinin protein described by 
ZTrl^ T 7 6? ( l 9B4) - ThS fUSi ° n 0< thS HA tag to me target protein a,,ows eas V action and recovery o* 
neomych Sir ****** *"* reCOgnizes the HA epi, °P e - P cDN,AI11 in a dd «ion, the selectable 

nrnt A n« A ,ra9ment T^" 9 Xhe ATG - 1709 is c,one d into PoWnker region of the vector so that recombinant 
SSi f * re f° n ! S *™ by the CMV Pr ° m0ter - The plasmid instruction strategy is as follows. The ATG-1709 
cDNA of the deposited clone is amplified using primers that contain convenient restriction sites, much as described 

a?e 0 use^inT s tr ^mni° f * °' ATG " 17 ° 9 h E " CO ' L SUitab ' 6 primerS inclUde the fol,owing " *** 

IZ ^ZT ,T J? ' ^ S P " mer ' conta,nino t" e underlined EcoRI site, a Kozak sequence, an AUG start codon 

GGC^rrrr^rn^ ,hB COmple,e ATG " 1709 nas *e following sequence: 5'GAATTCAAGATGCG- 

a „H Pi h , , L CSG 3 (SE ° ' D NO ' 8) The 3 ' Primer - staining the underlined EcoRI site, a stop codon 
QO^t^^TAS^EQmlZT) 8 f °" OWin9 S8qU8nC8 (3t 0,8 3 ' end): 5 ' GAATTCCTAGTGGGGTTCT- 
iin»tI?J^ R a "* med . DNA fragment and the vector, pcDNAI/Amp, are digested with EcoRI and then ligated. The 
£S U [ e IS , tranS '° m lS,o nt ? E - COM Strain SURE (available f rom s tratagene Cloning Systems, 11 099 North Torrey 
in^r^ ^ ' A 92037) " and thB " transformed culture is plated on ampicillin media plates which then are 
incubated to allow growth of ampicillin resistant colonies. Plasmid DNA is isolated from resistant colonies and examined 
by restriction analysis or other means for the presence of the ATG-1709-encoding fragment 

n^ni^rn^ 

SX« ■ i k . o a l d8Scribed ' for instance - in Sambrook et al., Molecular Cloning: a Laboratory Manual. Cold 

25? ^o a i°l ' °' d Spri " 9 Harb ° r ' N8W York (1 989 >- Cells are incubat ed under conditions for expression 
ot Alt*- 1 709 by the vector. 

Expression of the ATG-1709-HA fusion protein is detected by radiolabeling and immunoprecipitation. using meth- 
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ods described in, for example Harlow et al., Antibodies: A Laboratory Manual, 2nd Ed.; Cold Spring Harbor Laboratory 
Press, Cold Spring Harbor, New York (1 988). To this end, two days after transf ection, the cells are labeled by incubation 
in media containing 35S-cysteine for 8 hours. The cells and the media are collected, and the cells are washed and 
lysed with detergent-containing RIPA buffer 150 mM NaCI, 1% NP-40, 0.1% SDS, 0.5% DOC, 50 mM TRIS, pH 7.5, 
5 as described by Wilson et al. cited above. Proteins are precipitated from the cell lysate and from the culture media 
using an HA-specific monoclonal antibody. The precipitated proteins then are analyzed by SDS-PAGE and autoradi- 
ography. An expression product of the expected size is seen in the cell lysate, which is not seen in negative controls. 

Example 4(b): Cloning and Expression in CHO Cells 

10 

The vector pC4 is used for the expression of ATG-1 709 protein. Plasmid pC4 is a derivative of the plasmid pSV2-dh- 
f r (ATCC Accession No. 371 46). The plasmid contains the mouse DHFR gene under control of the SV40 early promoter 
Chinese hamster ovary- or other ceils lacking dihydrofolate activity that are transfected with these plasmids can be 
selected by growing the cells in a selective medium (alpha minus MEM, Life Technologies) supplemented with the 

is chemotherapeutic agent methotrexate. The amplification of the DHF^R genes in cells resistant to methotrexate (MTX) 
has been well documented (see, e.g., Alt, F. W., Kellems, R. M., Bertino, J. R., and Schimke, R. T., 1978, J Biol. Chem. 
253:1357-1370, Hamlin, J. L and Ma, C. 1990, Biochem. et Biophys. Acta, 1097:107-143, Page, M. J. and Sydenham, 
M.A. 1991, Biotechnology 9:64-68). Cells grown in increasing concentrations of MTX develop resistance to the drug 
by overproducing the target enzyme, DHFR, as a result of amplification of the DHFR gene. If a second gene is linked 

20 to the DHFR gene, it is usually co-amplified and over-expressed. It is known in the art that this approach may be used 
to develop cell lines carrying more than 1,000 copies of the amplified gene(s). Subsequently, when the methotrexate 
is withdrawn, cell lines are obtained which contain the amplified gene integrated into one or more chromosome(s) of 
the host cell. 

Plasm id pC4 contains for expressing the gene of interest the strong promoter of the long terminal repeat (LTR) 

25 of the Rous Sarcoma Virus (Cullen, et al. , Molecular and Cellular Biology, March 1 985:438-447) plus a fragment isolated 
from the enhancer of the immediate early gene of human cytomegalovirus (CMV) (Boshart et al., Cell 41:521-530 
(1985)). Downstream of the promoter are BamHI, Xbal, and Asp718 restriction enzyme cleavage sites that allow inte- 
gration of the genes. Behind these cloning sites the plasmid contains the 3' intron and pofyadenylation site of the rat 
preproinsulin gene. Other high efficiency promoters can also be used for the expression, e.g., the human b-actin pro- 

30 moter, the SV40 early or late promoters or the long terminal repeats from other retroviruses, e.g., HIV and HTLVI. 
Clontech's Tet-Off and Tet-On gene expression systems and similar systems can be used to express the ATG-1 709 in 
a regulated way in mammalian cells (Gossen, M., & Bujard, H. 1992, Proc. Natl. Acad. Sci. USA 89: 5547-5551). For 
the polyadenylation of the mRNA other signals! e.g., from the human growth hormone or globin genes can be used as 
well. Stable cell lines carrying a gene of interest integrated into the chromosomes can also be selected upon co- 

35 transf ection with a selectable marker such as gpt, G418 or hygromycin. It is advantageous to use more than one 
selectable marker in the beginning, e.g., G418 plus methotrexate. 

The plasmid pC4 is digested with the restriction enzymes EcoRI and then dephosphorylated using calf intestinal 
phosphatase by procedures known in the art. The vector is then isolated from a 1% agarose gel. 

The DNA sequence encoding the complete ATG-1 709 protein including its leader sequence is amplified using PCR 

40 oligonucleotide primers corresponding to the 5' and 3' sequences of the gene. The 5' primer has the sequence 5' 
GAATTCAAGATGCGGGCGGCGGCGGCGGCGG 3' (SEQ ID NO: 8) containing the underlined EcoRI restriction en- 
zyme site followed by an efficient signal for initiation of translation in eukaryotes, as described by Kozak, M., J. Mol. 
Biol. 196:947-950 (1987), and 21 bases of the coding sequence of ATG-1 709 shown in Figure 1 (SEQ ID NO: 1). The 
3' primer has the sequence 5 1 GAATTCCTAGTGGGGTTCTGCCGCCCCGTAG 3* (SEQ ID NO: 7) containing the un- 

45 derlined EcoRI restriction site followed 21 nucleotides complementary to the 3' region of the ATG-1 709 gene shown 
in Figure 1 (SEQIDNO:1). 

The amplified fragment is digested with the endonucleases EcoRI and then purified again on a 1% agarose gel. 
The isolated fragment and the dephosphorylated vector are then ligated with T4 DNA ligase. E. coli HB101 or XL-1 
Blue cells are then transformed and bacteria are identified that contain the fragment inserted into plasmid pC4 using, 

50 for instance, restriction enzyme analysis. 

Chinese hamster ovary cells lacking an active DHFR gene are used for transf ection. 5 mg of the expression plasmid 
pC4 is cotransfected with 0.5 mg of the plasmid pSV2-neo using lipofectin (Feigner et al., supra). The plasmid pSV2neo 
contains a dominant selectable marker, the neo gene from Tn5 encoding an enzyme that confers resistance to a group 
of antibiotics including G418. The cells are seeded in alpha minus MEM supplemented with 1 mg/ml G418. After 2 

55 days, the cells are trypsinized and seeded in hybridoma cloning plates (Greiner, Germany) in alpha minus MEM sup- 
plemented with 10, 25, or 50 ng/ml of metothrexate plus 1 mg/mi G418. After about 10-14 days single clones are 
trypsinized and then seeded in 6-well petri dishes or 10 ml flasks using different concentrations of methotrexate (50 
nM, 100 nM, 200 nM, 400 nM, 800 nM). Clones growing at the highest concentrations of methotrexate are then trans- 
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ferred to new 6-well plates .containing even higher concentrations of methotrexate (1 mM, 2 mM, 5 mM, 10 mM, 20 
mM). The same procedure is repeated until clones are obtained which grow at a concentration of 100 - 200 mM 
Expression of the desired gene product is analyzed, for instance, by SDS-PAGE and Western blot or by reverse phase 
HPLC analysis. 

Example 5: Tissue distribution of ATG-1 709 mRNA expression 

Northern blot analysis is carried out to examine ATG-1 709 gene expression in human tissues, using methods 
described by, among others, Sambrook et al., cited above. A cDNA probe containing the entire nucleotide sequence 
of the ATG-1 709 protein (SEQ ID NO: 1 ) is labeled with 32P using the random priming DNA labeling system (Amersham 
Life Science), according to manufacturer's instructions. After labeling, the probe is purified using a CHROMA SPIN- 
100O column (Clontech Laboratories, Inc.), according to manufacturers protocol number PT1 200-1. The purified la- 
beled probe is then used to examine various human tissues for ATG-1 709 mRNA. 

Multiple Tissue Northern (MTN) blots containing various human tissues (H) or human immune system tissues (IM) 
are obtained from Clontech and are examined with the labeled probe using ExpressHybd hybridization solution (Clon- 
tech) according to manufacturer's protocol number PT1 1 90-1 . Following hybridization and washing, the blots are mount- 
ed and exposed to film at -70°C overnight, and films developed according to standard procedures. 

All publications, including but not limited to patents and patent applications, cited in this specification are herein 
incorporated by reference as if each individual publication were specifically and individually indicated to be incorporated 
20 by reference herein as though fully set forth. 
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Annex to the description 



SEQUENCE LISTING 



(1) GENERAL INFORMATION 



(i) APPLICANT: SmithKline Beecham 

75 (ii) TITLE DP THE INVENTION: NOVEL HUMAN GENE SIMILAR 

A SECRETED MURINE PROTEIN SFRP-1 (ATG-1709 ) 

(iii) ' NUMBER OF SEQUENCES: 8 

20 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: F J Cleveland & Company ^ 

(B) STREET: 40/43 Chancery Lane 
2S (C) CITY: London 

(D) COUNTY: 

(E) COUNTRY: United Kingdom 

(F) POST CODE: WC2A 1JQ 

30 

(v) COMPUTER READABLE FORM: 1 

. i 

(A) MEDIUM TYPE: Diskette ' 

(B) COMPUTER: IBM Compatible 
35 (C) OPERATING SYSTEM: DOS 

(D) SOFTWARE: FastSEQ for Windows Version 2.0 



(vi) CURRENT APPLICATION DATA: 

40 

<A) APPLICATION NUMBER: 

(B) FILING DATE: 08 -AUG- 1997 

(C) CLASSIFICATION: 

45 

(vii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: 60/047,691 

(B) FILING DATE: 23-MAY-1997 



(viii) ATTORNEY / AGENT INFORMATION; 

(A) NAME: CRUMP , Julian Richard John 

(B) GENERAL AUTHORISATION NUMBER: 37127 

(C) REFERENCE/DOCKET NUMBER: GH-70038 
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<ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: +44 171 405 5875 

(B) TELEFAX: +44 171 831 0749 

(C) TELEX: 



10 (2) INFORMATION FOR SEQ ID NO : 1 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1280 base pairs 

(B) TYPE: nucleic acid , 

(C) STRAND EDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE : cDNA 

20 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1 : 



25 


CGTCCGGAGT 


CAGGGCCGGG 


GCGCACGCCG 


GAACACCTGG 


GCCGCCGGGC 


ACCGAGCGTC 


60 


GGGGGGCTGC 


GCGGCGCGCA 


CCTGGAGAGG 


GCGCATCCAT 


GCGGGCGGCG 


GCGGCGGCGG 


120 




GGGGCGTGCG 


GACGGCCGCA 


CTGGCGfcTGC 


TGCTGGGGGC 


GCTGCACTGG 


GCGCCGGCGC 


1 180 




GCTGCGAGGA GTACCACTAC 


TATGGCTGGC 


AGGCCGAGCC 


GCTGCACGGC 


CGCTCCTACT 


240 


30 


CCAAGCCGCC 


GCAGTGCCTT 


GACATCCCTG 


CCGACCTGCC 


GCTCTGCCAC 


ACGGTGGGCT 


300 




ACAAGCGCAT 


GCGGCTGCCC 


AACCTGCTGG 


AGCACGAGAG 


CCTGGCCGAA 


GTGAAGCAGC 


360 




AGGCGAGCAG 


CTGGCTGCCG 


CTGCTGGCCA AGCGCTGCCA 


CTCGGATACG 


CAGGTCTTCC 


420 




TGTGCTCGCT 


CTTTGCGCCC 


GTCTGTCTCG 


ACCGGCCCAT 


CTACCCGTGC 


CGCTCGCTGT 


480 


35 


GCGAGGCCGT 


GCGCGCCGGC 


TGCGCGCCGC 


TCATGGAGGC 


CTACGGCTTC 


CCCTGGCCTG 


540 




AGATGCTGAC 


TGCCACAAGT 


TCCCCCTGGA 


CAACGACCTC 


TGCATCGCCG 


TGCAGTTCGG 


600 




GCACCTGCCC 


GCCACCGCGC 


CTCCAGTGAC 


CAAGATCTGC 


GCCCAGTGTG 


AGATGGAGCA 


660 




CAGTGCTGAC 


GGCCTCATGG 


AGCAGATGTG 


CTCCAGTGAC 


TTTGTGGTCA 


AAATGCGCAT 


720 


40 


CAAGGAGA'TC 


AAGATAGAGA 


ATGGGGACCG 


GAAGCTGATT 


GGAGCCCAGA 


AAAAGAAGAA 


780 




GCTGCTCAAG 


CCGGGCCCCC 


TGAAGCGCAA 


GGACACCAAG 


CGGCTGGTGC 


TGCACATGAA 


840 




GAATGGCGCG 


GGCTGCCCCT 


GCCCACAACT 


GGACAGCCTG 


GCGGGCAGCT 


TCCTGGTCAT 


900 




GGGCCGCAAA 


GTGGATGGAC 


AGCTGCTGCT 


CATGGCCGTC 


TACCGCTGGG 


ACAAGAAGAA 


960 


45 


TAAGGAGATG 


AAGTTTG C AG 


TCAAATTCAT 


GTTCTCCTAC 


CCCTGCTCCC 


TCTACTACCC 


1020 




TTTCTTCTAC 


GGGGCGGCAG 


AACCCCACTG 


AAGGGCACTC 


CTCCTTGCCC 


TGCGAGCTGT 


1080 




GCCTTGCTTG 


CCCTCTGGCC 


CCGCCCCAAC 


TTCCAAGCTG 


AACCGGCCCT 


ACTGGAAGGT 


1140 




GTTTTCCCGA 


ATGTTGTTAC 


TGGCACAAGG 


CTAAGGGATG 


GGCACGGAGC 


CCAGGCTGTC 


1200 


SO 


CTTTTTTGAA 


CCAAGGGTTC 


TGGGGTTCCC 


TGGGATATTT 


GGCTTCCTCT 


CTCAGGAACA 


1260 




AGGCTTCTTC 


ATCTGGGTGA 










1280 



(2) INFORMATION FOR SEQ ID NO: 2: 

55 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 317 amino acids 

(B) TYPE: amino acid 

(C) S TRANDEDNES S : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION v SEQ ID NO : 2 : 



Met Arg Ala Ala Ala Ala Ala Gly Gly Val Arg Thr Ala Ala Leu Ala 
15 10 • 15 

1S Leu Leu Leu Gly Ala Leu His , Trp Ala Pr6 Ala Arg Cys Glu Glu Tyr 

20 25 30 

His Tyr Tyr Gly Trp Gin Ala Glu Pro Leu His Gly Arg Ser Tyr Ser 
35 40 45 

20 Lys Pro Pro Gin Cys Leu Asp lie Pro Ala Asp Leu Pro Leu Cys His 

50 55 60 i 

Thr Val Gly Tyr Lys Arg Met Arg Leu Pro Asn Leu Leu Glu His Glu 
65 70 75 80 

25 Ser Leu Aia Glu Val Lys Gin Gin Ala Ser Ser Trp Leu Pro Leu Leu^ 

85 90 95 

Ala Lys Arg Cys His Ser Asp Thr Gin Val Phe Leu Cys Ser Leu Phe 

100 105 110 

Ala Pro Val Cys Leu Asp Arg Pro lie Tyr Pro Cys Arg Ser Leu Cys 

115 120 125 

Glu Ala Val Arg Ala Gly I Cys Ala Pro Leu Met Glu Ala Tyr Gly Phe 

130 135 140 

Pro Trp Pro Glu Met Leu His Cys His Lys Phe Pro Leu Asp Asn Asp 
145 ISO 155 160 

Leu Cys lie Ala Val Gin Phe Gly His Leu Pro Ala Thr Ala Pro Pro 

165 170 175 

Val Thr Lys lie Cys Ala Gin Cys Glu Met Glu His Ser Ala Asp Gly 

180 185 190 

Leu Met Glu Gin Met Cys Ser Ser Asp Phe Val Val Lys Met Arg He 

195 200 205 

Lys Glu He Lys He Glu Asn Gly Asp Arg Lys Leu He Gly Ala Gin 

210 215 220 

Lys Lys Lys Lys Leu Leu Lys Pro Gly Pro Leu Lys Arg Lys Asp Thr 
225 230 235 240 

Lys Arg Leu Val Leu His Met Lys Asn Gly Ala Gly Cys Pro Cys Pro 

245 250 255 

Gin Leu Asp Ser Leu Ala Gly Ser Phe Leu Val Met Gly Arg Lys Val 

260 265 270 

Asp Gly Gin Leu Leu Leu Met Ala Val Tyr Arg Trp Asp Lys Lys Asn 
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275 280 285 

Lys Glu Met Lys Phe Ala Val Lys Phe Met Phe Ser Tyr Pro Cys Ser 
5 290 295 300 

Leu Tyr Tyr Pro Phe Phe Tyr Gly Ala Ala Glu Pro His 
305 310 3 15 

10 (2) INFORMATION FOR SEQ ID NO:3: 

i 

' i 

(i) SEQUENCE CHARACTERISTICS: , 
(A) LENGTH: 481 base pairs 

is (B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear ' ' 

(ii) MOLPCULE TYPE: C0NA 
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50 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:3: 

t 

GGCACGAGGA GCCTGGCCGA AGTGANGNAG CAGGCGAGCA GCTGGCTGCC GCTGCTGGCN 60 

AAGCNCTGCC ACTCGGATAC GCAGGTNTTC CTGTGCTCGC TCTTNGGGGC CGTNTNTTTN 120 

GACCGGCCCA TCTACCCGTG CCGCTCGCTG TGCGAGGCCG TGCGCGCCGG CTGCGCGCCG 180 

CTCATGGAGG CCTACGGCTT CCCCTGGCCT GANATGCTGC ACTGCCACAA GTTCCCCCTG 240 
GACAACGACC TCTGCATCGC CGTGCAGTTC GGGNAACTGC CCGCCACCGC GCCTCCAGTG . 300 

GACCAAGATC TGCGCCCAGT GTGAGNTGGA GCACAGTGCT GACGGNCTCA TGGAGCAGAT 360 

GTNCTCCAGT GAACTTTTTG GTCAAAATGC GCATCAAGGA GNTCAAGTTA GAGATGGGGA 420 

CCGGAAGTTG NTTTGGAGCC CAGAAAAAGA AGAAGTTGTT NAAGCCGGGT CCNCTNAAGC 480 



G 



(2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 76 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:4: 



Ser Leu Ala Glu Val Xaa Xaa Gin Ala Ser Ser Trp Leu Pro Leu Leu 

15 10 15 

Ala Lys Xaa Cys His Ser Asp Thr Gin Val Phe Leu Cys Ser Leu Xaa 
55 20 25 30 

Gly Ala Val Xaa Xaa Asp Arg Pro He Tyr Pro Cys Arg Ser Leu Cys 
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i 

35 40 45 

Glu Ala Val Arg Ala Gly Cys Ala Pro Leu Met Glu Ala Tyr Gly Phe 
s .50 55 1 60 

Pro Trp Pro Xaa Met Leu His Cys His Lys Phe Pro 
65 70 75 

70 (2) INFORMATION FOR SEQ ID NO: 5: K 

1 i 

t 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 28 base pairs 

*5 (B) TYPE: nucleic acid 

i 

(C) STRANDEDNESS: single ! f 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: CDNA 

20 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 
GAATTCATGC GGGCGGCGGC GGCGGCGG 28 
(2) INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 28 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 
35 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



25 



30 



40 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 
GAATTCCTAC GGGGCGGCAG AACCCCAC 28 



(2) INFORMATION FOR SEQ ID NO: 7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 7 : 
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10 



15 



20 



30 



35 



40 



GAATTCCTAG TGGGGTTCTG CCGCCCCGTA G 

(2) INFORMATION FOR SEQ ID NO: 8: 

(i> SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 base pairs * 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: cDNA 

i 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO : 8 : 
GAATTCAAGA TGCGGGCGGC GGCGGCGGCG G 
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Claims 



25 1 . An isolated polynucleotide comprising a nucleotide sequence that has at least 80% identity over its entire length 
to a nucleotide sequence encoding the A^G-1709 polypeptide of SEQ ID NO:2; or a nucleotide sequence com- 
plementary to said isolated polynucleotide. ' 



2. The polynucleotide of claim I wherein said polynucleotide comprises the nucleotide sequence contained in SEQ 
ID NO: 1 encoding the ATG-1 709 polypeptide of SEQ ID N02. 

3. The polynucleotide of claim 1 wherein said polynucleotide comprises a nucleotide sequence that is at least 80% 
identical to that of SEQ ID NO: 1 over its entire length. 

4. The polynucleotide of claim 3 which is polynucleotide of SEQ ID NO: 1 . 

5. The polynucleotide of claim 1 which is DNA or RNA. 

6. A DNA or RNA molecule comprising an expression system, wherein said expression system is capable of producing 
a ATG-1 709 polypeptide comprising an amino acid sequence, which has at least 80% identity with the polypeptide 
of SEQ ID NO:2 when said expression system is present in a compatible host cell. 

7. A host ceil comprising the expression system of claim 6. 

45 8. A process for producing a ATG-1 709 polypeptide comprising culturing a host of claim 7 under conditions sufficient 
for the production of said polypeptide and recovering the polypeptide from the culture. 

9. A process for producing a cell which produces a ATG-1 709 polypeptide thereof comprising transforming or trans- 
f ecting a host cell with the expression system of claim 6 such that the host cell, under appropriate culture conditions 

50 produces a ATG-1 709 polypeptide. 

10. A ATG-1 709 polypeptide comprising an amino acid sequence which is at least 80% identical to the amino acid 
sequence of SEQ ID NO:2 over its entire length. 

55 11. The polypeptide of claim 10 which comprises the amino acid sequence of SEQ ID NO:2. 

12. An antibody immunospecific for the ATG-1709 polypeptide of claim 10. 
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13. A method for the treatment ot a subject in need of enhanced activity or expression of ATG-1709 polypeptide of 
claim 10 comprising: < 

(a) administering to the subject a therapeutically effective amount of an agonist to said polypeptide; and/or 
5 (b) providing to the subject an isolated polynucleotide comprising a nucleotide sequence that has at least 80% 

identity to a nucleotide sequence encoding the ATG-1709. polypeptide of SEQ ID NO:2 over its entire length; 
or a nucleotide sequence complementary to said nucleotide sequence in a form so as to effect production of 
said polypeptide activity in vivo. 

10 14. A method for the treatment of a subject having need to inhibit activity or expression of ATG-1709 polypeptide of 
claim 10 comprising: 1 < ( 

(a) administering to the subject a therapeutically effective amount of an antagonist to said polypeptide; and/or 

(b) administering to the subject a nucleic acid molecule that inhibits the expression of the nucleotide sequence 
is encoding said polypeptide; and/or 

(c) administering to the subject 'a therapeutically effective amount of a polypeptide that competes with said 
polypeptide for its ligand, substrate, or receptor. 

15. A process for diagnosing a disease or a susceptibility to a disease in a subject related to expression or activity of 
20 ATG-1709 polypeptide of claim 10 in a subject comprising: 

(a) determining the presence or absence of a mutation in the nucleotide sequence encoding said ATG-1709 
—polypeptide in the genome of said subject; and/or * 

(b) analyzing for the presence or amount of the ATG-1709 polypeptide expression in a sample derived from 
25 said subject. > 

16. A method for identifying compounds which inhibit (antagonize) or agonize the ATG-1709 polypeptide of claim 10 
which comprises: 

30 (a) contacting a candidate compound with cells which express the ATG-1709 polypeptide (or cell membrane 

expressing ATG-1 709 polypeptide) or respond to ATG-1 709 polypeptide; and 

(b) observing the binding, or stimulation or inhibition of a functional response; or comparing the ability of the 
cells (or cell membrane) which were contacted with the candidate compounds with the same cells which were 
not contacted for ATG-1709 polypeptide activity. 

35 

17. An agonist identified by the method of claim 16. 

18. An antagonist identified by the method of claim 16. 

40 19. A recombinant host cell produced by a method of Claim 9 or a membrane thereof expressing a ATG-1709 polypep- 
tide. 
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